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Th is  descr ip t i ve  and exp lanatory  s tudy  is  an  a t tampt  to
es tab l i sh ,  w l th  re fe rence to  the  " indus t r ia l  complex"  concept ,
known in  geography  and economics ,  to  what  ex ten t  o l I  re f iner ies
affect the choice of locatÍon of certain pr imary petrochemical
un i ts ,  what  pe t rochemica l  complexes  may deve lop  as  a  resu l t ,  and
where such comploxas are sl tuated in the European Community (of
t h e  S l x ) .
The theore t lca l  background to  th is  s tudy  was taken f rom
that  par t  o f  loca t ion  theory  dea l lng  w i th  Índus t r ia l  en terpr Í .ses .
One o f  the  assumpt ions  made was tha t  severa l  phases ,  hav lng  d l f -
fe r ing  spat ia l  ex ten ts ,  can  be  d is t ingu ished in  the  cho lce  o f  an
indus t r ia l  loca t lon .  Poss ib le  phases  fo r  a  pe t rochemica l  un l t
cou ld  be :
1 .  c h o l c e  o f  t h e  t y p e  o f  l o c a t i o n  I s e a p o r t ,  m e t r o p o l i s ,  c o m p l e x ) ;
2 .  cho ice  be tween the  a l te rna t ives  ava l1ab1e w i th in  the  type  se-
l e c t e d  ( s e a p o r t s ) ;
3 .  c h o l c e  w i t h i n  t h e  s e a p o r t  s e l e c t e d  ( R o t t e r d a m ) .
Each o f  thase phases  has  i t s  own impor tan t  and less  impor tan t
loca t iona l  fac to rs .  Th is  s tudy  is  conf ined to  those fac to rs  wh lch
are  re levant  to  the  cho ice  o f  the  type  o f  loca t ion ,  tha t  i s  to
say  to  the  or ien ta t Íon  o f  loca t ion .
ïn  o rder  to  p revent  these fac to rs ,  the  bas ic  o r  govern ing
fac tors ,  f rom assuming too  lso la ted  a  pos i t Íon ,  Chapter  f I  gave
a br le f  genera l  in t roduc t ion  in to  the  loca t ion  prob lem.  Reference
was made to  work  done in  th ls  f le ld  by  economÍc  geographers  and
reg iona l  economis ts .  Th is  in t roduc t ion  was fo l lowed by  an  ana lys ls ,
w i th  re fe rence to  a  l i te ra tu re  survey ,  o f  the  ques t lon  as  to  what
loca t iona l  fac to rs  may be  regarded as  bas lc  fo r  the  pe t rochemlca l
indus t ry ,  tak ing  in to  account  what  was s ta ted  w i th  regard  to  the
phases  to  be  d is t ingu ished.  The fo l low ing  fac to rs  were  found:
a .  rangs  o f  base mater ia ls  p resent
b .  t ranspor t  cos ts
c ,  e c o n o m Í e s  o f  s c a l e .
A  de ta l led  d iscuss ion  fo l lowed o f  each o f  these fac to rs  and l t s
more  spec l f l c  s ign i f i cance fo r  the  cho ice  o f  loca t ion  o f  pe t ro -
chemica l  p roduc t ion  un Í ts .
Before  proceed lng  to  deve lop  the  s tudy  fu r ther ,  th ree  chap-
te rs  were  lnc luded to  p rov lde  add i t lona l  Ín fo rmat ion  on  some as-
pec ts  o f  th ts  b ranch o f  lndus t ry ,  un faml l la r  as  1 t  i s  to  most
s tudents  o f  the  soc ia l  sc lences ,  Chapter  I I f ,  there fore ,  exp la lned
the  te rm "pe t rochemlca l  indus t ry "  and conta lned a  br le f  descr lp -
t lon  o f  the  te rmino logy  o f  chemlca l  compounds.  The f lna l  par t  o f
th ls  chapter  pa in ted  the  growth  o f  the  pe t rochemlca l  lndus t ry ,  and
es tab l l shed a  11nk  w l th  deve lopments  1n  the  carbochemlca l  lndus-
t ry ,  and l t s  1 lm1ted expans lon  poss1b l l Í t les .
Chapter IV gave ên account of the choice of chemÍcal com-
pounds and pr lmary  pe t rochemlca l  un Í ts  d lscussed ln  th is  s tudy"
0n ly  those eompounds were  lne luded wh lch  may av ldent ly  be  charac-
te r lzed  as  "g rowth  produc ts" ,  E€nera l l y  on  the  ground o f  the i r
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func t ion  as  base mater la l  fo r  the  produc t lon  o f  syn the t ic  f ib res ,
p l a s t i c s  a n d  s y n t h e t i c  r u b b e r s .  T h l s  w a s  i l l u s t r a t e d  b y  s t a t l n g
in  te rms o f  sa les  f Ígures  what  der iva t ives  were  produced f rom
ethy lene,  p ropy lene ,  bu tad iene,  benzane,  to luene and xy lene
(para  and or tho) ,  the  pr inc ipa l  app l i ca t ions  o f  these der iva t lvas
a lso  be lng  ment loned.  To  th is  chapter  were  appended a  number  o f
d iagrams showing wh ich  der iva t ives  cou ld  be  ob ta ined s ta r t ing
f rom these s lx  base mater ia ls .
Chaptm\ r  dea l t  w í th  the  raw mater ia l  re la t lonsh ip  be tween
the  o i l .  re f inery  on  the  one hand and the  pr imary  pe t rochemÍca l
un l ts  on  the  o ther .  Th ls  chapter  commenced w l th  a  b r ie f  d iscuss ion
o f  t h e  r a f i n i n g  p r o c e s s ,  s l n g l i n g  o u t  t h e  s i g n i f i c a n c e  o f  t h e
crude o11 ana lys is  and the  demand fo r  the  var tous  o i1  f rac t ions ,
wh ich  in  the  European Communi ty  d i f fe rs  g rea t ly  f rom demand in
the  USA.  Cons ider ing  the  growth  o f  the  pe t rochemica l  Índus t ry ,
spec ia l  a t ten t ion  has  been pa id  to  the  c rack Íng  and re fo rmÍng
processes  Ín  re f Ín ing ,  and to  the  gaseous compounds in  these pro-
c B S S e s .  O n e  o f  t h e  m a i n  c o n c l u s i o n s  a r i s l n g  f r o m  t h i s  d i s c u s s i o n
w a s  t h a t  t h e  p r o c e s s i n g  o f  o i l  r e f i n e r y  ' b y - p r o d u c t s ' ,  a t  l e a s t
in  the  European Communi ty ,  has  los t  a lmost  a l I  i t s  impor tance
for  the  pe t rochemica l  indus t ry .  Base chemica ls  shou ld  there fore
beproduced by  process ing  spec i f i c  o i l  f rac t ions  ín  separa te  p ro-
d u c t i o n  u n i t s  ( n a p h t h a  c r a c k e r s ,  a r o m a t i c s  p l a n t s ) ,  a  m e a s u r e
which  wou ld  o f  course  a lso  Ímp ly  consequences  fo r  the  cho ice  o f
I o c a t i o n  o f  s u c h  o l a n t s .
A f te r  some techn ica l  aspec ts  o f  the  produc t ion  o f  o le f ins
and aromat ics  f rom o i1  f rac t ions  were  touched upon,  "pe t rochemi -
c a 1  r e f i n i n g "  w a s  d e a l t  w i t h ,  a  p r o c e s s  í n  w h i c h  t h e  r e f i n i n g  o f
c rude o i1  and the  manufac ture  o f  pe t rochemlca ls  a re  combined tech-
n i c a l l y  a n d  v e r y  o f t e n  s p a t i a l l y  a s  w e l l .  ï t  w a s  t h i s  c h a p t e r
w h i c h  s u p p l i e d  t h e  b a s i c  d a t a  d e t e r m i n i n g  t h e  c h o i c e  o f  l o c a t i o n
for  pe t rochemica l  p roduc t ion  p lan ts  whích  was to  be  d iseussed 1n
t h e  s u b s e q u e n t  c h a o t e r s .
A l though,  cons idered mere ly  wÍ th in  the  f ramework  o f  th is
s t u d y ,  t h e  d i s t r i b u t Í o n  p a t t e r n  o f  o Í 1  r e f i n e r i e s  i n  t h e  C o m m u n i -
t y  m i g h t  b e  t a k e n  a s  a  g l v e n  f a c t ,  C h a p t e r  V f  n e v e r t h e l e s s  g a v e
a  r e v i e w  o f  t h e  c h a n g e s  i n  t h i s  p a t t e r n ,  w i t h  r e f e r e n c e  t o  t h e
s Í t u a t i o n  i n  1 9 6 0  a n d  1 9 7 0 ,  T h i s  w a s  d o n e  b e c a u s e  o f  t h e  c l o s e
spat la l  re la t lonsh lp  assumed between the  pe t rochemlca l  indus t ry
a n d  t h e  o 1 1  l n d u s t r y .  I n  d e a l Í n g  w i t h  t h e  d i s t r l b u t i o n  p a t t e r n  o f
o 1 l  r e f l n e r l e s ,  e m p h a s i s  h a s  b e e n  l a i d  1 n  p a r t l c u l a r  o n  t h e  e f -
f e c t  o f  " e c o n o m i e s  o f  s c a l e "  a n d  d e v e l o p m e n t s  i n  t h e  f i e l d  o f  o i l
t r a n s p o r t  ( u t i l l z a t i o n  o f  i n c r e a s l n g l y  l a r g e r  t a n k e r s  a n d  p i p e -
1 l n e s ) .  T h e  l a s t  p a r t  o f  t h i s  c h a p t e r  c o n c e n t r a t e d  o n  t h e  c o n s e -
q u e n c e s  o f  t h e  c h a n g e s  1 n  t h e  d i s t r i b u t Í o n  p a t t e r n  o f  o i 1  r e f l n e -
r les  fo r  the  cho ice  o f  loca t ion  fo r  p r imary  pe t rochemica l  p lan ts .
Chapter  V I I  t rea ted  the  aromat ic  p lan t ,  one o f  these pr innary
p l a n t s .  0 n  t h e  b a s l s  o f  f l v e  c o n s i d e r a t i o n s  1 t  w a s  d l s c u s s e c l  t o  w h a t
e x t e n t  t h e  l l k e l l h o o d  e x l s t e d  o f :
1 .  a r o m a t l c s  p l a n t s  b e l n g  l o c a t e d  1 n  t h e  v l c Í n 1 t y  o f  o 1 1  r e f l n e -
r i e s .
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2 .  a r o m a t l c s - p r o c e s s i . n g  u n i t s  b e i n g  l o c a t e d  1 n  t h e  v l c i n l t y  o f
a romat ics  p lan ts  .
S u b s e q u e n t l y ,  w i t h  r e f e r e n e e  t o  t h e  d i s t r l b u t i o n  p a t t e r n  p r e s e n -
ted  (w i th  the  a id  o f  maps l  fo r  bo th  the  aromat ics  p lan ts  and fo r
a  number  o f  a romat ics -process i .ng  un i ts  ( fo r  cyc lohexane,  ph tha l l c
a n h y d r i d e ,  d i m e t h y l  t e r e p h t h a l a t e ,  c u m e n e  a n d  s t y r e n e  r e s p e c t i v e l y ) ,
t h e  d i s t r i b u t i o n  t o  b e  e x p e c t e d  o n  t h e  b a s i s  o f  t h e  p r e c e d i n g
chapters  was compared w i th  the  ac tua l  pa t te rn  o f  d is t r ibu t ion ,
a f te r  wh ich  a  number  o f  conc lus ions  were  fo rmula ted  w i th  regard
t o  t h e  p o s s i b l e  f o r m a t i o n  o f  c o m p l e x e s .  T h e  c o n c l u s i o n  h e r e  w a s
tha t  "a romat ics  complexes"  scarce ly  occur ,  i f  a t  a l l .
The same techn ique was employed in  Chapter  V I I I  fo r  the
naptha  c racker .  Referencp was fu r ther  made to  the  h les te rn  European
ethy lene p ipe l ine  ne twork  and to  the  d i f fe ren t  pos i t ions  occup ied
by  chemica l  compan ies  and o i l  compan ies  respec t ive ly .  As  fo r  the
aromat ics  der iva t ives  in  Chapter  V ï ï ,  a  number  o f  der iva t ives  o f
olef ines were mentioned ln this chapter to provide a comparlson
between the  pred ic ted  and ac tua l  pa t te rn  o f  d is t r Íbu t ion .  ïhese
d e r l v a t i v e s  w e r e  p o l y e t h y l e n e ,  e t h y l e n e  o x i d e ,  p o l y p r o p y l e n e ,
acry lon i t r i le  and v iny l  ch lo r Íde .  The produc t ion  o f  cumene and
s ty rene was d iscussed once more ,  requ l r lng  as  i t  does  bo th  an  aro-
mat lc  and an  o le f Ín ,  Un l ike  the  s l tua t Íon  in  the  case o f  a romat ics ,
" o l e f i n  c o m p l e x e s "  w e r e  f o u n d  t o  e x Í s t .
Chapter  IX ,  par t l cu la r ly  w i th  Í t s  survey  o f  the  pe t rocheml -
caI complexes in the European Community,  was }argely of the nature
o f  a  summary  o f  the  f j . rs t ,  more  genera l  par t  o f  th is  s tudy .  I t  a l -
so ,  however ,  s ta ted  a  f i ve-ca tegory  c lass i f i ca t Íon  o f  the  var lous
c o n p l e x e s ,  o n  t h e  b a s i s  o f  t h e i r  g e n e s Í s .
Chapter  X  commenced a  more  de ta l led  ana lys is  o f  one o f  these
pet rochemlca l  complexes .  For  p rac t ica l  reasons ,  1 t  was  ln i t ia l l y
ln tended to  take  the  complex  in  the  Rot te rdam por t  reg lon ,  bu t  i t
soon became ev ldent  tha t  th is  complex  was d i f f l cu l t  to  cons ider  ln -
dependent  o f  the  complexes  in  Antwerp  and Terneuzen,  For  th is  rea-
son 1 t  was  dec lded to  choose the  "supercompl .ex"  Rot te rdam- Í ' loerd iJk -
F lush ing-Terneuzen-Antwerp .  Th is  ana lys Ís  cons ldered consecut ive ly
the  base mater ia ls ,  the  pr lmary  pe t rochemÍca l  un i ts ,  o ther  pe t ro -
chemlce l  p roduc t ion  un1ts ,  êhd the  anc l l la ry  and secondary  cheml -
ca1 p lan ts .  Tha produc t lon  un i ts  spec l f l c  to  each o f  these four
ca tagor ies  were  ident i f ied ,  as  we l l  as  the  ex ten t  to  wh lch  these
un l ts  were  Ín tegra ted  in to  the  complex  as  a  who le ,  bV demonst ra -
t ing  the  lnput  and ou tpu t  o f  p roduets  and aux l l la ry  p roduc ts
( " l l n k a g e s " ) .  0 n  t h e  b a s i s  o f  t h Í s  a  d i a g r a m  w a s  d r a w n  s h o w l n g  t h e
produc t lon  un l ts  fo rmlng  the  compt€rx ,  and the l r  ln te r - re la t lon-
s h i p s ,  T h l s  d l a g r a m  c l e a r l y  i l 1 u s t r a t e d  t h e  i n t e r w o v e n e s s ,  r e f e r -
red  to  above,  o f  the  complexes  1n  Antwerp ,  ïe rneuzen and Rot te rdam
( t n u s  a l s o  J u s t l f y l n g  t h e  t e r m  " s u p e r c o m p l e x " ) ,  t h e i r  l n t e g r a t l o n
be lng  above a l l  due  to  the  p lpe l lne  sys tem fo r  the  t ranspor t  o f
c r u d e  o 1 1 ,  e t h y l e n e ,  o x y g e n  a n d  n i t r o g e n .
T o  c o m p l e t e  t h e  s t u d y ,  t h e  s l g n l f i c a n c e  o f  t h e  r e s u l t s  ( b o t h
o f  the  genera l  sec t lon  and the  ana lys is  o f  the  supercomplex)
fo r  phys lca l  p lann lng  was d iscussed,  w i th  espec la l  re fe rence o f
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course  to  the  s i tua t lon  ln  the  Nether lands  and ln  the  southwes-
t e r n  p a r t  o f  t h e  N e t h e r l a n d s  1 n  p a r t l c u l a r . O n e  o f  t h e  c o n c l u -
s ions  drawn was tha t  as  regards  th is  reg lon 's  a t t rac t i veness  fo r
the  loca t lon  o f  pe t rochemica l  indus t ry ,  too  much impor tance has
been a t tached to  the  presence o f  seapor ts  whÍ le  too  L i t t le  a t -
ten t ion  has  been pa Íd  to  the  s ign i f i cance o f  the  pe t rochemica l
complex .
